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Dear Sir: 

I, Fritz Sieber, on oath say and declare that: 

1 . I am the same Fritz Sieber who is one of the named inventors of the above-identified 
patent application. I am currently employed as a Professor of Pediatrics and Medicine at the 
Medical College of Wisconsin, a position that I have held since 1985 (Associate Professor) and 
1990 (Full Professor), respectively. I obtained my Ph.D (Dr sc nat ETH) degree in Biology in 
1976 from the Swiss Federal Institute of Technology in Zurich. I have worked as a research 
scientist specializing in the general area of cancer research for 30 years. For the last 18 years, 
my research has focused on selenomerocyanine photosensitizers and their cytotoxic 
photoproducts (elemental selenium). I have published extensively in the area. A copy of my 
Curriculum Vitae is attached as Exhibit A. 

2. I have reviewed the Office Action issued in this matter by the U.S. Patent and 
Trademark Office on April 28, 2006. I understand that claims 2, 4-6, 8, and 9 are rejected as 
being anticipated by Lou et al. (Clinical Chemistry 39:619-624, 1993) and claims 7 and 10-12 
are rejected as being obvious over Lou et al. in view of Zhang et al. (BioFactors 15:27-38, 2001), 
in part because of the Examiner's concern that the inventors have not provided evidence on the 
size of the Se(0) particles produced and tested by the inventors. This Declaration is submitted t< 




provide evidence that the Se(0) particles produced and tested by the inventors have diameters of 
about 0.4 nm to about 1 nm. 

3. Currently, it is difficult to measure Se(0) particles of 1.8 nm or smaller directly 
because the resolution of standard electron microscopy combined with energy dispersive X-ray 
analysis (EDX) is about 1.8 nm. Therefore, unlike Zhang et al. who were able to directly 
measure the Se(0) particles of 20-60 nm they produced by electron microscopy, we estimated the 
size of the Se(0) particles we produced by indirect evidence. Nevertheless, as provided below, 
the conclusion is scientifically sound. 

4. We collaborated with Dr. William D. James (Texas A&M University) and Dr. JoAn 
Hudson (Clemson University) who conducted chemical and electron microscopy (resolution: 1.8 
nm) analyses on our Se composition. The chemical analysis performed by inductively coupled 
plasma mass spectroscopy (ICP-MS) shows that our composition contains selenium in the 
predicted amounts. It also shows that the selenium is not removed by dialysis (molecular weight 
cutoff: 7 kDa), indicating that the selenium is firmly associated with the macromolecular 
fraction. The electron microscopic analysis, which had a resolution of 1 .8 nm, failed to reveal 
discrete particles of selenium, indicating that the selenium moiety in our Se(0)-selenium 
conjugates had a diameter of less than 1.8 nm. 

5. We determined from dose-response experiments that Se(0) particles bound to the 
mercaptalbumin molecules in our Se composition have 6 to 8 Se atoms (see sections 6-9 below 
for details). Se6 and Se 8 rings (i.e., Se(0) particles with 6 and 8 Se atoms, respectively) are well 
known stable structures of Se(0) in the art (see e.g., Ralph A. Zingaro and W. Charles Cooper 
(Eds): Selenium, The Van Nostrand Reinhold Company, New York, 1974; and Takahashi T et 
al, Physical Review B (Condensed Matter) 28:4893-4895, 1983). By molecular modeling in 
Chem3D Pro (CambridgeSoft, Cambridge, MA), a software program widely used in the art and 
proved to be effective with many chemicals for 3 -dimensional modeling, we found in 
consistency with the above literature as well as the chemical and electron microscopy 
(resolution: 1.8 nm) analyses that Se6 or Se8 forms a ring structure that resembles a slightly 
distorted doughnut with the largest diameter being about 1 nm and the smallest diameter being 
about 0.4 nm. Based on the above evidence, we concluded that the Se(0) particles we produced 
are from about 0.4 nm to about 1 nm. . — 
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6. The dose-response experiments to which section 5 refers are described in detail below. 
At my discretion and under my supervision, members of my laboratory conducted the following 
experiments: 

7. Experiment A: Equal concentrations (26 |iM) of a selenomerocyanine dye were 
photobleached in tissue culture medium that contained equal concentrations (26 |iM) of either 
native bovine serum albumin or carboxymethylated albumin obtained from a commercial source 
(Sigma, St Louis, MO). The photobleached solutions were subsequently assayed for cytotoxic 
activity by in vitro clonal assay using L1210 leukemia cells as targets. Only dye that was 
photobleached in the presence of native albumin generated cytotoxic activity. Dye that was 
photobleached in the presence of carboxymethylated albumin did not generate cytotoxic activity. 
The significance of this finding is as follows. Virtually all known albumins (including human 
and bovine albumin) contain 35 cysteine residues. Thirty-four of the 35 cysteines form disulfide 
bonds. Only one cysteine (CySH-34) is present as a free thiol. In carboxymethylated albumin, 
CySH-34 is specifically blocked. Failure to generate cytotoxic activity in the presence of 
carboxymethylated albumin thus indicates that the free thiol at CySH-34 is essential for the 
formation of cytotoxic Se(0)-protein conjugates. The fact that blockage of a single site 
completely prevents the formation of cytotoxic activity also argues that multiple atoms of 
selenium interact as a single entity (e.g., cyclic molecule of 6-8 Se atoms) with a single site 
(CySH-34) rather than as individual Se atoms with a multitude of sites. 

8. Experiment B: To corroborate the critical role of CySH-34 in the formation of 
cytotoxic Se(0)-protein conjugates, we co-incubated target cells with cytotoxic conjugates and a 
low dose of the anti-cancer drug cisplatin (CDDP). Cisplatin is known to react covalently with 
CySH-34. As Fig. 27 of this application shows, cisplatin antagonized the cytotoxic activity of 
Se(0)-protein conjugates, most likely by displacing Se(0) from CySH-34. For experimental 
details please see legend to Fig. 27. 

9. Experiment C: To determine how many Se atoms combined with albumin, graded 
concentrations of a selone dye were mixed with a fixed concentration of albumin, photobleached, 
and assayed for cytotoxic activity as described in Fig. 7 of the application. As Fig. 7 shows, a 
dye:protein molar ratio of about 4.5:1 was saturating. Taking into consideration the crucial role 
of CySH-34 in the formation of cytotoxic activity and the fact that in commercial preparations of 
serum albumin such as the one used for this experiment, the actual free thiol concentration is 
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only about 0.7 M/M, an apparent saturating dose of 4.5:1 suggests that mercaptalbumin binds 
about 6-8 Se atoms (most likely in the form of Se6 and/or Seg) whereas the non-mercaptalbumin 
molecules bind none. 

10. I hereby declare that all statements made herein of my own knowledge are true, and 
that all statements made on information and belief are believed to be true; and further, that these 
statements are made with knowledge that willful false statements, and the like so made, are 
punishable by fine or imprisonment, or both, under Section 1001, Title 18 of the United States 
Code, and that such willful false statements may jeopardize the validity of the application or any 
patent issuing thereon. 



Dated this 



(£^day of 



2006. 



Fritz(Sieber 




QBMKE\650053.91649\593 1242.2 
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CURRICULUM VITAE 
Fritz Sieber, PhD 

Office Address : Medical College of Wisconsin 

Department of Pediatrics 
8701 Watertown Plank Road 
Milwaukee, Wisconsin 53226 
Tel (414) 456-4155 
FAX (414)456-6543 
E-mail: fsieber@mcw.edu 



Education: 1966 Matura, Kantonsschule Zug 

1971 Dipl Natw ETH (MS), Swiss Federal Institute of 
Technology, Zurich. Thesis on purification and 
characterization of octanol dehydrogenase and elu- 
cidation of its role in the development of Droso- 
phila. Adviser: Heinrich Urspung, PhD 

1976 Dr sc nat ETH (PhD), Swiss Federal Institute of 
Technology, Zurich. Thesis on the purification and 
characterization of human erythropoietin and its in- 
teractions with erythroid progenitor cells. Adviser: 
Heinrich Ursprung, PhD 



Postgraduate Training and Fellowship Appointments: 

1976-1979 Swiss National Science Foundation Fellow, Department of Biology, The 
Johns Hopkins University, Baltimore. Research on cell-cell recognition 
and adhesion. Adviser: Saul Roseman, PhD 



Faculty Appointments: 

1979- 1985 Assistant Professor of Medicine, The Johns Hopkins University School of 

Medicine, Baltimore 

1980- 1985 Assistant Professor of Oncology, The Johns Hopkins University School of 

Medicine, Baltimore 

1985- 1990 Associate Professor of Pediatrics (Hematology/Oncology), Medical Col- 

lege of Wisconsin, Milwaukee 

1986- Joint appointments in Department of Cell Biology, Neurobiology & Anat- 
omy, Department of Microbiology & Molecular Genetics, and Biophysics 
Program 

1990-1992 Professor of Pediatrics (Hematology/Oncology), Medical College of Wis- 
consin, Milwaukee 

1992- Professor of Pediatrics & Medicine (Cancer and Blood Diseases) with 

Tenure, Medical College of Wisconsin, Milwaukee 
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Awards and Honors: 

1 966 Willy Beusch-Prize, Zug 

1976 Swiss National Science Foundation Fellowship 

1977 Swiss National Science Foundation Fellowship 

1978 Scholarship for Advanced Young Scientists from Swiss National Science 
Foundation 

1 980 Hubert E and Anne E Rogers Award 

1984 Leukemia Society of America Scholar 

1987 Frederick Stohlman Memorial Award of the Leukemia Society of America 



Membership in Professional Societies: 

1 974- Union of Swiss Societies of Experimental Biology 

1975- International Society for Differentiation 

1 978- American Association for the Advancement of Science 

1978- American Society for Cell Biology 

1979- International Society for Experimental Hematology 
1982: Member, Organizing Committee, Annual Meeting 
1 982: Session Chairman 

1991: Co-organizer and co-chairman, Satellite Symposium on Photobiol- 
ogy and Photomedicine 
1 974- New York Academy of Sciences 

1980- Society of General Physiologist 

1 980- International Society of Developmental Biologists 

1 98 1 - American Society of Hematology 

1 983 : Session Chairman 
1 982- American Federation for Clinical Research 

1 982- Society for Analytical Cytology 

1983- International Association for Comparative Research on Leukemia and Re- 
lated Diseases 

1 985- American Society for Photobiology 
1994: Session Chairman 

1997: Symposium Organizer 

1986- Pediatric Oncology Group 

1 987- American Association for Cancer Research 
1990- International Photodynamic Association 

2006: Scientific Committee, 11th World Congress 

2007: Session Chair, 1 1th World Congress 
1993- International Society for Hematotherapy & Graft Engineering 

1997- American Chemical Society 
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Editorial Boards: 



1987-1 992 Associate editor, Cancer Therapy and Control 

1992-2002 Editorial board, Cancer Research, Therapy & Control 

1997-2002 Section editor, Cancer Research, Therapy & Control 

2006- Editorial board, Current Chemical Biology 

1985- Ad hoc reviewer for Blood, Cancer Research, Experimental Hematology, 



Bone Marrow Transplantation, Photochemistry and Photobiology, Trans- 
fusion, Proceedings of the National Academy of Sciences USA, British 
Journal of Cancer, Transplantation, Leukemia Research, Biochimica et 
Biophysica Acta, Journal of Photochemistry & Photobiology, Laboratory 
Investigation, International Journal of Radiation Biology, Archives of Bio- 
chemistry and Biophysics, Clinical Cancer Research, International Journal 
of Cancer, Cancer Detection and Prevention, Anatomical Record, Biology 
of Blood and Marrow Transplantation, Free Radical Biology and Medi- 
cine, Molecular Cancer Therapeutics, Acta Pharmacologica Sinica. 

National Advisory Committees and Activities: 



1985-1988 Ad hoc member, Experimental Therapeutics Study Section, NIH 
1 985-1 986 Ad hoc reviewer, Veterans Administration 

1987 Member, Organizing Committee, Leukemia Society of America 4th An- 

nual Meeting 

1990 Ad hoc reviewer, American Red Cross 

1 992 Ad hoc reviewer, Alberta Heritage Foundation for Medical Research 

1994 Member, Special Emphasis Review Panel, National Heart, Lung, and 

Blood Institute 

1994 Organizer, Symposium "Advances in Photodynamic Therapy and the Fluo- 
rescence Detection of Small Tumors" 

1995 Experimental Therapeutics- 1 Study Section, NIH 

1996 Ad hoc reviewer, Veterans Administration 

1 997 Ad hoc reviewer, Medical Research Council of Canada 

1 998 Ad hoc reviewer, Hematology Study Section, NIH 

2000 Member, Special Emphasis Review Panel, Experimental Therapeutics-2 

Study Section, NIH 



Community Advisory Committees and/or Activities: 

Board member and chairman Special Gifts Committee, American Cancer 
Society-Milwaukee 

Member, Peer Review Committee, American Heart Association- 
Wisconsin Affiliate 
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Invited Lectures, Workshops and Site Visits: 
Invited Lectures 

2005 

01/22 Photonics West, BiOS 2005, Optical Methods for Tumor Treatment and 

Detection: Mechanisms and Techniques in Photodynamic Therapy. San 
Jose, CA. 

2004 

02/24 Inaugural Plenary Lecture, 9th International Conference on the Chemistry 

of Selenium and Tellurium (ICCST-9), Bombay, India. 

2003 

08/12 National Cancer Institute, Rockville, MD 

1999 

07/1 5 Immunotech SA, Marseille, France 

1998 

02/1 2 University of Wisconsin-Madison, School of Engineering, Wisconsin Cen- 

ter for Space Automation and Robotics, Madison, WI. 
06/22 Theratechnologies, Inc. and McGill University, Montreal, Canada 

1997 

07/05 Workshop "Photopheresis: Paradigms and Mechanisms" 

25th Annual Meeting of the American Society for Photobiology, 
St. Louis, MO 

07/09 Symposium "New Developments in Extracorporeal Photochemotherapy" 

25th Annual Meeting of the American Society for Photobiology, 
St. Louis, MO 

1 0/24 University of Wisconsin-Madison, School of Pharmacy, Madison, WI. 

1996 

01/11 Space Technology and Applications International Forum, Albuquerque, 

NM 

1995 

05/06 Fourth Great Lakes PDT Conference, Detroit, MI 

1994 

02/1 0 The Temple University Cancer Center, Philadelphia, PA. 

09/19 Symposium "Advances in Photodynamic Therapy and the Fluorescence 

Detection of Small Tumors", Children' Hospital of Wisconsin, Milwaukee, 

WI 

1993 



4 



Fritz Sieber, PhD 



06/29 Symposium on Photochemical Blood Sterilization, 21st Annual Meeting 

of the American Society for Photobiology, Chicago, IL 
09/17 4th International on Bone Marrow Purging and Processing, Orlando, FL 

1992 

05/27 Symposium on DNA Cleavage and Viral Inactivation, American Chemical 

Society Regional Meeting, Cincinnati, OH 
06/24 Symposium on the Sterilization of Blood by Light, 20th Annual Meeting 

of the American Society for Photobiology, Marco Island, FL 
09/10 1 1th International Congress on Photobiology, Kyoto, Japan 

1991 

06/24 Symposium on the Photoinactivation of Viruses and Cells for Medical 

Applications, 19th Annual Meeting of the American Society for Photo- 
biology, San Antonio, TX 

07/27 Satellite Symposium on Photobiology and Photomedicine, 20th Annual 

Meeting of the International Society for Experimental Hematology, Parma, 
Italy 

09/03 4th Congress of the European Society for Photobiology, Amsterdam, The 

Netherlands 

1 1/02 6th Annual Meeting of the Clinical Immunology Society, Arlington, VA 

1990 

01/20 SPIE Think Tank on the Future of Photodynamic Therapy, San Diego, CA 

03/26 Therapeutic Immunology Inc, Minneapolis, MN 

06/20 Annual Meeting, American Society for Photobiology, Vancouver, BC 

06/21 Photodynamic Therapy Workshop, University of British Columbia, Van- 

couver, BC 

10/04 The James Graham Brown Cancer Center, University of Louisville, Louis- 

ville, KY 

1989 

01/05 Quadra Logic Technologies and University of British Columbia, Vancou- 

ver, BC, Canada 
03/20 Wayne State University, Detroit, MI 

07/20 18th Annual Meeting, International Society for Experimental Hematology, 

Paris, France 

1 2/05 3 1 st Annual Meeting, American Society of Hematology, Atlanta, GA 

1988 

04/06 Eastman Pharmaceuticals, Great Valley, PA 

06/ 1 5 Leukemia Society of America- Wisconsin 

07/20 Sterling Research Group, Malvern, PA 

08/20 4th International Symposium on Autologous Bone Marrow Transplanta- 

tion, Houston, TX 
09/07 Advances in Photochemotherapy, Boston, MA 

10/27 Sterling Research Group, Malvern, PA 
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1987 

02/1 3 First International Workshop on Bone Marrow Purging, Orlando, FL 

02/1 7 Photodynamic Therapy Conference, Marina del Rey, CA 

03/05 The New York Blood Center, New York, NY 

03/19 Third National Leukemia Society of America Symposium, San Diego, CA 

1 0/09 St. Jude Children's Research Hospital, Memphis, TN 

1 0/29 Conference on New Directions in Photodynamic Therapy, Cambridge, MA 

1986 

01/14 Memorial Sloan-Kettering Cancer Center, New York, NY 

02/13 Developmental and Clinical Investigation Program, Sloan-Kettering Insti- 

tute, New York, NY 
07/07 Eastman-Kodak Company, Rochester, NY 

10/11 Wisconsin Dermatological Society 

1985 

02/12 Upstate Medical Center, Syracuse, NY 

03/06 The Upjohn Company, Kalamazoo, MI 

07/09 Autologous Bone Marrow Transplant Meeting, Parma, Italy 

1 1/07 Second International Symposium on Detection and Treatment of Minimal 

Residual Disease in Leukemia, Rotterdam, The Netherlands 

Site Visits 
1994 

03/22 National Cancer Institute, program project grant (Case Western Reserve 

University, Cleveland, OH) 



1993 

02/22-02/24 National Cancer Institute, program project grant (Case Western Reserve 
University, Cleveland, OH) 

1990 

03/07 National Cancer Institute, program project grant (Case Western Reserve 

University) 

1989 

06/05-06/07 National Cancer Institute, program project grant (University of Toledo, 
Medical College of Ohio, Wayne State University, University of Michigan 
Ann Arbor). 
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